The renogram has existed for more than half a century. It was introduced as a diagnostic tool for the detection of renal obstruction. A decreased split function and/or a prolonged renal transit were the criteria used for that purpose and oriented the clinician in the direction of a surgical correction.
Unfortunately, the concept of obstruction appeared progressively to be difficult to define, except when dealing with total obstruction. This last condition can be seen for instance after accidental ligature of a ureter or in experimental models. In these cases, because there is no outflow, the inflow will disappear within 15 days after ligation and the kidney becomes nonfunctional [1] . Similarly, secondary obstruction due to stones, cancer or retroperitoneal fibrosis in adult patients can easily be demonstrated on the renogram on the basis of a continuous ascending curve, even without administration of furosemide. In some cases, a presumptive diagnosis of partial obstruction can reasonably be proposed. As a matter of fact, before the introduction of ultrasonography, congenital abnormalities such as pelviureteric junction (PUJ) stenosis or obstructive megaureter were generally detected late on the basis of severe urinary tract infection, sepsis or recurrent renal colic. The association of these symptoms with transit impairment was sufficient for the surgeon to establish a causal link and to operate upon the patient.
Things became more complicated once the hydronephrosis could systematically be detected by antenatal ultrasonography, the PUJ stenosis being confirmed postnatally within the first weeks of life. These infants are in good health and completely asymptomatic and the need for surgery was seriously questioned. Which hydronephrotic kidney was indeed obstructed and on what criteria? Some clinicians focused on single kidney function, on the basis that a low split function (arbitrarily chosen as being below 40%) was reflecting an ongoing obstruction [2] . Strong arguments were, however, missing as a low function could be simply due to an associated dysplasia. Other clinicians considered the impairment of transit, particularly after furosemide administration, as characteristic of obstruction [3] , and cooperated to define typical transit patterns. Meanwhile, the concept of "reservoir function" emerged, which explained how, even under furosemide treatment, the dilution of the tracer in an enlarged collecting system could give rise to a very abnormal transit pattern [4, 5] , despite the obvious absence of obstruction. A consensus emerged on excluding obstruction in those with good renal drainage and on the impossibility of making a diagnosis in those with poor drainage [6] . The unique widely accepted definition of obstruction therefore remained a frustrating retrospective diagnosis, based on deterioration of the split function and/ or a significant increase in the diameters of the collecting system on ultrasonography [7] .
These constant efforts to define obstruction were paralleled by similar efforts to improve the quantitative information provided by the renogram. Tracers with high extraction rate such as 99m Tc MAG3 or 99m Tc EC were introduced, different approaches were combined for estimation of the input function, early furosemide injection became more popular, and the need for late images after the effect of gravity and micturition was frequently underlined, providing a much higher rate of good, or at least partial, renal drainage. The positive consequence of these technical advances is that renal drainage evaluation remains important, allowing a favourable evolution with a conservative approach to be predicted in the majority of those with hydronephrosis.
Besides the importance of the renogram in excluding obstruction, its main role has probably been to estimate, in the neonatal period as well as during conservative or postoperative follow-up, the functional status of the hydronephrotic kidney. The consequences of this quantitative approach have been that, in the majority of cases, a normal maturation of the function of the hydronephrotic kidney can be observed even with a nonsurgical approach, and the number of surgical interventions, compared to the systematic strategy before the 1960s, has decreased dramatically over the years [8] .
However, attitudes towards surgery still remain extremely heterogeneous, varying from a systematic surgical approach in the early months of life [9, 10] up to a similar systematic conservative follow-up [11] . An absence of well-controlled prospective studies in this field is at least partly responsible for this situation.
In order to provide a more scientific basis to the clinical approach, experimental studies using animal models have been performed. The results were, however, essentially dependent on the type of model chosen. Chevalier et al., using a model of total or subtotal obstruction, have shown that the kidney suffering from the created obstruction developed a mechanism of functional compensation which, in the end, seemed to be harmful to the kidney [10] . Other studies, based on a model of partial obstruction, have concluded that in the long run the function of the obstructed kidney remains stable [12] . The weakness of both models is reflected in the hazardous extrapolation of the results to the particular situation of antenatally detected PUJ stenosis in children.
From a strictly semantic point of view, the definition of obstruction might in 2009 be an obsolete question. As a matter of fact, I would personally be tempted to consider all PUJ stenoses as partially obstructed kidneys since, by definition, this entity is characterized by a narrow pelviureteric segment. What matters at the end is to try to predict which kidney is at risk of deterioration if no surgery is undertaken and which kidney has a high chance of function improvement as a consequence of surgery.
Unfortunately, we have to accept that until now the renogram has been unable to serve as a predictor of renal function in the long term, except in the presence of good renal drainage. Neither poor drainage nor decreased renal function can nowadays be considered as absolute risk factors. In most clinical studies, function improvement, in the presence of low split function at entry, has been observed after surgery in only a limited number of patients. Moreover, no single controlled study is available showing that the kidney with poor function is more at risk of deterioration than the kidney with normal split function [8, 13] . Similarly, it has been shown that poor renal drainage does not necessarily represent per se a risk of renal deterioration [5, 11] .
In the present issue, Schlotmann et al. [14] used a different approach. They carefully avoided choosing as a gold standard any kind of vague definition of obstruction, based for instance on the size of the enlarged cavities or the peroperative findings. Their option was to use a surrogate gold standard, namely the long-term renal function. On that basis, they provide some impressive data suggesting that the determination of parenchymal transit might show strong predictive value in estimating the functional evolution.
The principle of measurement of parenchymal transit instead of whole-kidney transit is not new and is based on the fact that cortical transit reflects the degree of renal damage due to obstruction and is not influenced by the reservoir function of the dilated collecting system. Britton et al. have undoubtedly been pioneers in this matter. They fixed some rules for the quantitation of cortical transit and showed a correlation between the length of parenchymal transit and the need for surgery [15] . There are, however, two reasons why the approach by means of cortical transit has not gained wide acceptance.
The first is related to the methodology used for measuring cortical transit. Different approaches have been published over the years and an overview on this topic can be found in a recent world consensus on renal transit [16] . In brief, one can draw a region of interest around what one thinks represents the cortical area and calculate for this area any transit parameter one wishes [15] . Another approach is to provide a parametric image of the entire kidney, one of the above-mentioned parameters being determined pixel by pixel. This approach has the advantage that it does not make any a priori statement about the limits of the cortical area. Each pixel of the image appears in a given colour representing the transit time in that pixel [17] . An even more sophisticated approach is the use of factor analysis which, in theory, is able to separate within a given renal image, different kinetics included in the same voxel. A pure cortical factor could therefore be isolated from the factor corresponding to the collecting system [18] . Unfortunately, all these approaches perform well in normal or almost normal kidneys, in which a peripheral area with normal transit can easily be demonstrated. In those with huge hydronephrosis, particularly young children, there is often an overlap between the cortical area and the renal cavities and one is unable, whatever the method used, to decide whether one is dealing with a very prolonged cortical transit or with an overlap [19] . Another flaw which concerns all the methods mentioned is that any slight movement during acquisition might give rise to an erroneous "normal transit area".
The second weakness related to cortical transit is the absence of an adequate gold standard. Validation of cortical transit as an index of obstruction has often been based on surgical findings; this is no longer accepted. As mentioned above, the definition of obstruction is a retrospective one, based on a deterioration of split function during conservative follow-up.
It is therefore to the credit of Schlotmann et al. [14] to have elaborated an interesting design based on cortical transit and aimed at predicting the indication for surgery. Their initial hypothesis was twofold:
1. Is cortical transit able to predict a postoperative improvement of renal function in those with unilateral hydronephrosis associated with an initial low split function? 2. Can cortical transit detect those hydronephrotic kidneys in danger of deterioration, therefore indicating that a conservative approach is not appropriate?
The first question is of major importance. As a matter of fact, a review of the literature has shown that in the majority of patients, surgery does not lead to an improvement of split function, whatever the preoperative level of split function [13] . If the hypothesis of the authors is verified, cortical transit would allow the selection of the rare patients in whom such an improvement would be highly probable.
The second question is important as well. Josephson, in a wide analysis of a series of cases followed conservatively, has shown that deterioration occurs in only 10% of kidneys [8] . Undoubtedly, being able to predict in advance which kidneys are in danger of deterioration, rather than waiting for such a deterioration to occur, would allow a more adequate planning of surgery in this restricted number of cases.
The results obtained by Schlotmann et al. [14] are encouraging. According to their criteria of impaired cortical transit, eight out of ten kidneys with impaired cortical transit and low split function had a striking improvement in split function after surgery. This finding, if confirmed, would represent in itself a great advance in the strategy for deciding upon pyeloplasty. Less convincing are the results seeking to show that an impaired cortical transit time represents a risk of renal deterioration if no surgery is undertaken. Only three such cases are included in the study, two showing indeed a deterioration of function while the function remained stable in one. The lack of cases in this series is, according to the authors, explained by the fact that the surgeons are of the opinion that kidneys with prolonged cortical transit should be operated upon. The only objective data provided by Schlotmann et al. [20] and supporting that view is an experimental study on total or subtotal obstruction which is unlikely to reflect the partial obstruction existing in PUJ stenosis [21] .
Finally, one has to question the methodology used by the authors to define what is impaired cortical transit. As mentioned above, the limitations and pitfalls related to the determination of cortical transit are not negligible, even when sophisticated quantitative methods of measurement are used. In the present paper, the authors have chosen a nonquantitative approach, the scientific value of which relies mainly on a rather good interobserver reproducibility (about 15% disagreements). Several criteria have been used, the most important of which seems to be a very late appearance of tracer within the pelvis, with a pure cortical image persisting for 8 minutes. This suggests that only extremely prolonged cortical transit times associated with nonfilling of the collecting system were selected, explaining that the disturbing superimposition between true cortical tissue and cavities is likely to have been avoided in these cases. It is also possible that the different criteria used by the authors to define prolonged cortical transit might also include a poor response to furosemide and a low split function. As a matter of fact, having almost no activity appearing in the pelvis implies that no response to furosemide can be expected, and this was indeed what was observed in all cases. Similarly, the criterion of a progressive increase in parenchymal activity probably reflects the decreased function of that kidney and not necessarily impaired cortical transit. A low split function was indeed observed in all cases with impaired cortical transit. The authors have shown that both the response to furosemide and the low function were per se not valuable predictive criteria. It is, however, not excluded that the combined use of quantitative parameters of poor drainage [22, 23] and low unilateral function might perform as well as cortical transit.
Nevertheless, the work of Schlotmann et al. is a step forward in a good direction, and it is hoped that further pilot studies using similar designs will be undertaken and will confirm the two initial statements of the authors. It is time for renography to become a tool for predicting those kidneys which might really benefit from a surgical procedure.
